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(54) Vending machine for preparing beverages and method for operating said vending machine

(57) A vending machine (1) for preparing beverages,
comprising a storage container (3) for brewing and/or
mixing powders, powder dispensing means (4), sensor
means (10) for detecting a product identifier (ID) and a
product amount (Q), data storage means (11) for storing
a plurality of reference product identifiers (IDn), control
means (12) for controlling actuation of the dispensing
means (4). The control means (12) are configured to re-
ceive a product identifier (ID) and an associated product
amount (Q) as detected by the sensor means (10) from
a package of brewing and/or mixing powder, comparing
the detected product identifier (ID) with the reference
product identifiers (IDn), calculating a maximum number
of dispensing operations (Nmax), determining a thresh-
old number of dispensing operations (Nth), preventing
actuation of the dispensing means (4) as soon as a
number of actuation cycles reaches the threshold
number of dispensing operations (Nth).
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Description

[0001] The present invention relates to a vending ma-
chine and a method of operating said vending machine.
[0002] Particularly, the present invention relates to a
vending machine for preparing hot beverages, such as
tea, coffee, chocolate, cappuccino and the like.

[0003] Prior art vending machines are disclosed, for
instance in WO 2011/139151, GB 2 429 694, WO
00/78188, EP 2 123 201.

[0004] "Branded" vending machines, i.e. vending ma-
chines bearing the trademark of a supplier advertised
outside the vending machine itself, have been in the mar-
ket for some years. This practice of advertising brands
on hot beverage vending machines is well established
among coffee manufacturers but suffers from certain
drawbacks.

[0005] Onthe one hand, manufacturers wantto ensure
that the vending machines that bear their trademark only
use powder packages, possibly containing coffee pow-
der, butalso chocolate and cappuccino powder, that bear
their trademark, both for obvious commercial reasons
and to ensure that the consumer is offered a high-quality
product, matching up with its image. On the other hand,
those who manage such vending machines will often or-
der a first batch of powder packages from the manufac-
turer and use cheap brands, or brands not belonging to
the manufacturer advertised on the vending machines
for refills, to save money, which will obviously cause eco-
nomic losses and image damages to the manufacturer.
In certain cases, managers may even order original refills
from the manufacturer, and still refill the vending machine
with unbranded products, which are cheaper than those
of the relevant brand, to resell the branded packages
they purchased, still closed, thereby making illegal and
fraudulent profits thereon.

[0006] In view of the foregoing, there arises the need
to ensure that a beverage vending machine only uses
predetermined powder packages, by disabling operation
when it is otherwise.

[0007] Therefore, the object of the present invention is
to provide a vending machine and a method of operating
a vending machine that have such structural and func-
tional features as to fulfill the above needs, while obviat-
ing the drawbacks of the prior art.

[0008] This object is fulfilled by a vending machine as
defined in claim 1.

[0009] This object is also fulfilled by a method of oper-
ating a vending machine as defined in claim 5.

[0010] Furtherfeatures and advantages of the vending
machine and method of operating a vending machine
according to the present invention will be apparent from
the following description of one preferred embodiment
thereof, which is given by way of illustration and without
limitation with reference to the accompanying figures, in
which:

- Figure 1 shows a vending machine of the present
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invention, which is adapted to operate with the meth-
od of the present invention,

- Figure 2 shows a data-flow diagram of the method
of the present invention,

- Figures 3a and 3b show examples of beverage pow-
der packages for use in the vending machine of Fig-
ure 1, using the method of the present invention.

[0011] Referring to the figures, numeral 1 designates
a vending machine of the present invention.

[0012] The vending machine 1 comprises a frame 2
defining a volume that can accommodate the internal
components required for operation of the vending ma-
chine 1. Such frame 2 is typically closed by a front door
6, which is typically only opened for maintenance and/or
refilling.

[0013] The frame 2 also has the partially external com-
ponents mounted thereto, such as the devices required
for beverage selection by the user and cash or electronic
payment systems. Such components are generally con-
trolled by an electronic control board.

[0014] At least one storage container is placed in the
frame 2, which contains brewing and/or mixing powders
3 and powder dispensing means 4 connected to the stor-
age container 3.

[0015] One example of brewing powder is ground cof-
fee, which is used for coffee preparation, and one exam-
ple of mixing powder is powdered milk or chocolate.
[0016] The dispensing means 4 are able to dispense,
at each dispensing operation, doses of a preset amount
Qs of the powder contained in the storage container 3.
[0017] Particularly, the dispensing means 4 are de-
signed to dispense the powder doses to a percolation/
mixing device 5, which is adapted to prepare and dis-
pense a hot beverage.

[0018] The vending machine 1 also comprises sensor
means 10 for detecting, from a brewing and/or mixing
powder package 20, a productidentifier ID and a product
amount Q associated with the product identifier ID.
[0019] Advantageously, the sensormeans 10 are con-
tactless type, for easy data retrieval.

[0020] In one embodiment, the sensor means 10 in-
clude a RFID reader, adapted to detect the codes ID, Q
contained in a RFID tag 21.

[0021] Therefore, powder packages 20 with a RFID
tag 21 may be provided. The RFID tag 21 of each powder
package 20 will have stored therein a product identifier
ID and the amount Q of product associated with the prod-
uctidentifier ID and corresponding to the product amount
contained in the powder package 20, e.g. during a pack-
aging step.

[0022] The product identifier ID may include the man-
ufacturer’'s data and the production lot of the powder
package, or only the manufacturer’s identifier or any iden-
tifier that can uniquely define the origin of the product
and, advantageously, the amount of product contained
in the package from which such product identifier ID is
detected.
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[0023] Advantageously, the RFID tag 21 may be in-
serted in the powder package 20 (Fig. 3a), such that the
operator is forced to open the package 20 to allow the
sensor means 10 to read the RFID tag 21. Thus, the
package 20 will be equipped with elements that can pre-
vent activation of the RFID tag 21 and hence reading of
the RFID tag 20 and the identifiers stored therein, when
the package 20 is closed. Therefore, the operator that
refills the vending machine will forcibly open the package
20 to allow reading of the RFID tag and, as explained
hereinafter, to enable the dispensing means 4. This will
prevent any fraudulent resale of branded packages by
vending machine managers.

[0024] Alternatively, the RFID tag 21 may be located
outside the package 20 (Fig. 3b).

[0025] Advantageously, the RFID tag 21 is a disposa-
ble tag such that, once the RFID tag 21 has been acti-
vated by the sensor means 10 for reading the identifiers
stored therein, it can no longer be reused.

[0026] The vending machine 1 also comprises data
storage means 11 for storing a plurality of reference prod-
uct identifiers IDn. Like the product identifiers ID associ-
ated with the powder packages 20, the reference product
identifiers IDn may include the manufacturer and produc-
tion lot identifier data or simply the manufacturer identifier
or any identifier that can uniquely define the origin of the
product.

[0027] According to one embodiment, the reference
product identifiers IDn are stored in the data storage
means 11 and are advantageously updated by a main-
tenance operator for the vending machine 1, who may
access the data storage means 11 using an authentica-
tion device 11 and exchange data with such data storage
means 11.

[0028] Alternatively, the vending machine 1 may in-
clude communication means (not shown), such as a mo-
dem, which are designed for remote reception of the data
to be stored into the data storage means 11. For exam-
ple, such datamay be transmitted to the vending machine
1 by the manufacturer of the powder packages 20 that
are required to be exclusively used in the vending ma-
chine 1 or by the provider of the vending machine 1, who
receives data from the manufacturer of the packages 20.
[0029] Advantageously, the data storage means 11
are adapted to store the value of a preset amount Qs of
powder, which is designed to be dispensed by the dis-
pensing means 4 at each dispensing operation.

[0030] The vending machine 1 further comprises con-
trol means 12 coupled to the dispensing means 4, the
sensor means 10 and the data storage means 11, and
adapted to control the actuation of the dispensing means
4.

[0031] In one embodiment, the control means 12 and
the data storage means 11 are associated with the elec-
tronic control board, that manages the functions of the
vending machine and interfaces with the beverage se-
lection devices and the payment systems.

[0032] The control means 12 are configured for:
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- receiving a product identifier ID and an associated
product amount Q, detected by the sensor means
10 from a brewing and/or mixing powder package 20,

- comparing the detected product identifier ID with the
product identifiers IDn stored in the data storage
means 11, to check whether the detected product
identifier ID matches one of the stored product iden-
tifiers IDn,

- calculating a maximum number of dispensing oper-
ations Nmax, as a function of the product amount Q
associated with the detected product identifier ID and
the preset dispensable amount for each dispensing
operation Qs,

- determining a threshold number of dispensing oper-
ations Nth smaller than or equal to the maximum
number of dispensing operations Nmax,

- preventing actuation of the dispensing means 4 as
soon as the number of actuation cycles of the dis-
pensing means 4 reaches the threshold number of
dispensing operations Nth.

[0033] By this arrangement, a powder package man-
ufacturer may be sure that the vending machine 1 only
uses powder packages 20 from such manufacturer. The
manufacturer may only store product identifiers IDn au-
thorized by the manufacturer into the data storage means
11.

[0034] Furthermore, upon knowledge of the product
amount Q associated with the detected product identifier
ID, the preset amount Qs designed to be dispensed at
each dispensing operation and the number of dispensing
operations performed from the last detection of a product
identifier ID validly recognized by the control means 12,
the vending machine 1 of the present invention provides
real-time knowledge of the residual amount of powder
product in the storage container 3. Particularly, in one
embodiment, the control means 12 are adapted to gen-
erate an alarm signal Sal as soon as the number of dis-
pensing operations reaches the threshold number of op-
erations Nth or a fraction thereof.

[0035] For this purpose, the control means 12 include
a counter device 12a which is able to reset a counter
upon detection by the sensor means 10 of a product iden-
tifier ID validly recognized by said control means 12 and
to count the number of actuation cycles of the dispensing
means 4.

[0036] Wheneveran operator wants to refill the powder
storage container 3, he/she must have a new powder
package 20 with a RFID tag 21.

[0037] The RFID lag 21 of the package 20 has stored
therein the product identifier ID and the product amount
Q associated with the productidentifier ID and represent-
ative of t the amount of powder contained in the package
20.

[0038] The operator causes the sensor means 10 to
read the RFID tag 21, detect the product identifier ID
and the product amount Q and send such data to the
control means 12.
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[0039] The control means 12 compare the detected
productidentifier ID with the productidentifiers IDn stored
in the data storage means 11, to check whether the de-
tected product identifier ID matches one of the stored
product identifiers IDn,

[0040] If the check has a negative result, i.e. if the de-
tected product identifier ID does not match any one of
the stored product identifiers IDn, the control means 12
will prevent actuation of the dispensing means 4 and ad-
vantageously generate an error signal Serr, which can
be used, for instance, by the control electronics of the
vending machine 1, to stop operation of the vending ma-
chine 1 orblock adispenser 4. For this purpose, a plurality
of sensor means 10 may be provided, each associated
with a particular dispenser 4, for enabling/disabling indi-
vidual dispensers 4.

[0041] If the check has a positive result, i.e. if the de-
tected product identifier ID matches one of the stored
product identifiers IDn, then the detected product identi-
fier ID and hence the package 20 are validly recognized
and the dispensing means 4 are enabled to dispense the
powder contained in the storage container 3.

[0042] In order that, once the powder in the storage
container 3 has run out, an operator can be prevented
from refilling the storage container 3 with the powder of
a package from another manufacturer, the control means
12 will calculate a maximum number of dispensing op-
erations Nmax, according to the amount Q of product
associated with the detected product identifier ID and the
preset amount Qs designed to be dispensed by the dis-
pensing means 4 at each dispensing operation.

[0043] Then the control means 12 will set a threshold
number of dispensing operations Nth equal to, or advan-
tageously smaller than the maximum number of dispens-
ing operations Nmax. Such setting may be user program-
mable.

[0044] Therefore, the control means 12 control actua-
tion of the dispensing means 4 and prevent actuation of
the dispensing means 4 as soon as a number of actuation
cycles of the dispensing means 4 reaches the threshold
number of dispensing operations Nth.

[0045] It will be appreciated from the foregoing that the
vending machine and the method of operating the vend-
ing machine of the present invention obviate the above
mentioned prior art drawbacks.

[0046] Those skilled in the art will obviously appreciate
that a number of changes and variants may be made to
the invention as described hereinbefore to meet specific
needs, without departure from the scope of the invention,
as defined in the following claims.

Claims

1. A vending machine (1) for preparing beverages,
comprising:

- a storage container (3) for brewing and/or mix-
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ing powders,

- powder dispensing means (4) for dispensing,
at each dispensing operation, a preset amount
(Qs) of powder contained in said storage con-
tainer (3),

- sensor means (10) for detecting, from a brew-
ing and/or mixing powder package (20), a prod-
uct identifier (ID) and a product amount (Q) as-
sociated with said productidentifier (ID) and rep-
resentative of the amount of powder contained
in said powder package (20),

- data storage means (11) for storing a plurality
of reference product identifiers (IDn),

- control means (12) coupled to said dispensing
means (4), said sensor means (10) and said da-
ta storage means (11), and adapted to control
the actuation of said dispensing means (4),

wherein said control means (12) are configured to:

- receive a product identifier (ID) and an asso-
ciated product amount (Q), as detected by the
sensor means (10),

- compare the detected product identifier (ID)
with the product identifiers (IDn) stored in the
data storage means (11), to check whether the
detected product identifier (ID) matches one of
the stored product identifiers (IDn),

- calculate a maximum number of dispensing
operations (Nmax), as a function of the product
amount (Q) associated with the detected prod-
uct identifier (ID) and the preset dispensable
amount for each dispensing operation (Qs),

- determine a threshold number of dispensing
operations (Nth) smaller than or equal to said
maximum number of dispensing operations
(Nmax),

- prevent actuation of said dispensing means (4)
as soon as the number of actuation cycles of
said dispensing means (4) reaches said thresh-
old number of dispensing operations (Nth).

Avending machine (1) as claimedin claim 1, wherein
said sensor means (10) include a RFID reader,
adapted to detect the codes (ID, Q) contained in a
RFID tag (21).

A vending machine (1) as claimed in claim 1 or 2,
wherein said control means (12) include a counter
device (12a) which is adapted toreseta counter upon
detection by the sensor means (10) of a productiden-
tifier (ID) validly checked by said control means (12)
and to count the number of actuation cycles of the
dispensing means (4).

Avending machine (1) as claimed in claim 3, wherein
said control means (12) are adapted to generate an
alarm signal when the number of actuation cycles of
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said dispensing means (4) is smaller than or equal
to said threshold number of dispensing operations
(Nth).

A method of operation of a vending machine (1) for
preparing beverages, said vending machine (1)
comprising:

- a storage container (3) for brewing and/or mix-
ing powders,

- powder dispensing means (4) for dispensing,
at each dispensing operation, a preset amount
(Qs) of powder, contained in said storage con-
tainer (3),

- sensor means (10) for detecting, from a brew-
ing and/or mixing powder package (20), a prod-
uct identifier (ID) and a product amount (Q) as-
sociated with said product identifier (D),

- data storage means (11) for storing a plurality
of reference product identifiers (IDn),

- control means (12) coupled to said dispensing
means (4), said sensor means (10) and said da-
ta storage means (11), and adapted to control
the actuation of said dispensing means (4),

said method comprising the steps of

- detecting a product identifier (ID) and an asso-
ciated product amount (Q), from a brewing
and/or mixing powder package (20),

- comparing the detected product identifier (ID)
with the product identifiers (IDn) stored in the
data storage means (11), to check whether the
detected product identifier (ID) matches one of
the stored product identifiers (IDn),

- calculating a maximum number of dispensing
operations (Nmax), as a function of the product
amount (Q) associated with the detected prod-
uct identifier (ID) and the preset dispensable
amount for each dispensing operation (Qs),

- determining a threshold number of dispensing
operations (Nth) smaller than or equal to said
maximum number of dispensing operations
(Nmax),

- preventing actuation of said dispensing means
(4) as soon as the number of actuation cycles
of said dispensing means (4) reaches said
threshold number of dispensing operations
(Nth).

6. A method as claimed in claim 5, wherein:

- if said step of checking the detected product
identifier (ID) has a negative result, then said
method comprises the step of preventing actu-
ation of said dispensing means (4),

- if said step of checking the detected product
identifier (ID) has a positive result, then the de-
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tected product identifier (ID) is validly recog-
nized and said method includes the step of en-
abling the actuation of said dispensing means
until the number of actuation cycles of said dis-
pensing means (4) equals said threshold
number of dispensing operations (Nth).

A method as claimed in claim 6, wherein if said step
of checking the detected product identifier (ID) has
a negative result, then said method further compris-
es the step of generating an error signal.

A method as claimed inany claim from5to 7, wherein
said method comprises the step of resetting a coun-
ter upon detection by the sensor means (10) of a
product identifier (ID) validly checked by said control
means (12) and of counting the number of actuation
cycles of the dispensing means (4).

A method as claimed in claim 8, wherein said method
comprises the step of generating an alarm signal
when the number of actuation cycles of said dispens-
ing means (4) is smaller than or equal to said thresh-
old number of dispensing operations (Nth).
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